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ABSTRACT

Peru’s Fishmeal Industry:
Its Societal and Environmental Impact
by
Angel Vizurraga

Advisor: Michelle McSweeney

Peru is the biggest fishmeal-producing country in the world. It has exported millions of tons of
fishmeal to various parts of the world since the 1960s. However, this industry has created many

problems for the Peruvian people and their environment. Past research done on this topic has
failed to include the negative impacts of the fishmeal industry. My project aims to exhibit the
main issues that are affected or created by the fishmeal industry. I will talk about its impact on
socioeconomic matters such as malnutrition and employment, as well as its impact on the
environment and the wildlife population of Peru’s coast. Data shows that the reduction of the
importance of the fishmeal industry will have a positive societal and environmental impact on

Peru. The socioeconomic and ecological impacts due to the excessive fishmeal catch are the
predominant issues that require attention in order to restructure the industry.
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List of Variables
countriesFishmeal.geojson
• ADMIN – Name of country
• ISO_A3 – Name of country (abbreviated)
• Fishmeal – Fishmeal Exported
• Geometry – Coordinates to create shape of country
dchIhc.csv
• Year - For what year the values correspond to
• propIHC - The proportion of fishmeal used for indirect human consumption
• propDHC - The proportion of fishmeal used for direct human consumption
fishMeal.csv
• Year - For what year the values correspond to
• Exports - The amount of fishmeal exported that year
• Unit of Measure - The unit of measure used for the Exports value
• growthProp - Change in fishmeal exports from previous year, in proportion form
• negativeGrowth - Change in fishmeal exports from previous year, in percentage form
• value - Whether the change in growth is positive or negative
incomeFishmeal.csv
• Year - For what year the values correspond to
• Fishmeal - Amount of fishmeal exported
• Ancash - Monthly average income for Ancash
• Peru - Monthly average income for Peru
• Malnourishment - Percentage of population considered undernourished for Peru
• Norway - Percentage of population considered undernourished for Norway
malnourishmentPeruNorway.csv
• Year - For what year the values correspond to
• Fishmeal - Amount of fishmeal exported
• Malnourishment - Percentage of population considered undernourished for Peru
• Norway - Percentage of population considered undernourished for Norway
peruDistrital.geojson
• NOMBDIST – Name of district
• NOMBPROV – Name of province
• NOMBDEPT – Name of department
world.geojson
• ADMIN – Name of country
• ISO_A3 – Name of country (abbreviated)
• VAR – Whether the country imports fishmeal from Peru
• Exports – The amount of fishmeal exported from Peru

Glossary of Functions
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JQuery
$.getJSON(name of file, function(data) {}: Used to read JSON or GeoJSON files. The second
function will provide a name for the title.

d3
d3.csv(name of file).then(data => {}): Used to read csv files. The second function will provide a
name for the file to be used in other functions.
d3.geoMercator().scale().translate(x-coordinate, y-coordinate): Directs what type of projection to
use for the map. The scale function will adjust the size of the map. The translate function
will center the view of the map to the desired coordinate points.
d3.geoPath(): Function to draw the map into SVG.
.selectAll("rect").data(data).enter().append("rect").attr("x", “ ”).attr("y", “ ”): The first function
will direct the program to apply following changes to all the bars inside the bar graph. The
second function directs what data source to use. The third function directs the program to
attach the bars to the SVG. The following two functions will declare the position of the
bars in the x-axis, “x”, and the length of the bars, “y”.
.on(“mousemove”): Directs what changes to apply when the viewer moves the mouse inside the
object.
.on(“mouseout”): Directs what changes to apply when the viewer moves the mouse outside the
object.
array.slice: Will extract a subset of array.
.axisBottom: Commands the axis to be moved to the bottom. Used for the x-axis.
.axisLeft: Commands the axis to be moved to the left. Used for the y-axis.

x

.stack().keys(): The first function directs the program to stack the data entered. The second function
tells the program what data to stack. Necessary to create a stacked bar chart.
d3.line().x().y(): Used to draw the lines for a line graph
.append("text").attr("x", ).attr("y", ).text("text"): The first function will append the text to the SVG.
The second function and third function will place the text inside the specified location using
x and y values. The last function will be the text that is inserted.

Leaflet
L.map("second-map", {attributionControl: true/false, scrollWheelZoom: true/false}): Provides the
map container with a name to be used inside the HTML file. The second function will keep
or remove the attribution control inside the map container. The third function will keep or
remove the zoom in/out feature while using a mouse.
.addTo(): Will add the object to the map container.
.setView([longitude, latitude], zoom level): Will set the starting view of the map to the selected
options.
L.polyline(array): Will create lines based on the coordinates inside the array.
.addEventListener(“click”): Will perform a task when the viewer performs a click on a certain
object inside the webapp.
.addClass(name of new class): Will create a new class.
.fitBounds(): Will zoom in/out to fit the entire layer selected inside the screen.
.setStyle(): Will edit the objects based on the style commands inside the function.

xi

Note on Technical Specifications
This Capstone project was created using HTML, JavaScript, and CSS files. The software
program that was used to write and edit the lines of code is Visual Studio Code, which is
designed for the creation of modern web applications. The HTML file in the project will contain
the lines of code that define the structure of the webapp. This file is called index.html. The
JavaScript library is used to create the visualizations for the webapp. In addition to the JavaScript
library, separate libraries that work inside JavaScript were only used. The d3 library was used for
the majority of visualizations. d3 is used to create interactive and visually appealing charts and
graphs. The version of d3 used is the latest available version, version 6. For the interactive map
in the webapp, the Leaflet library was used. Leaflet is specially designed for the creation of
interactive maps. The code that was written using the d3 and Leaflet library were written inside
the JavaScript files. CSS files, or cascading style sheets files, are used to edit the design for the
items inside the webapp. I worked with two main types of files that contained the data for the
visualizations and maps. CSV, or comma separated values files, were used to store the data for
the graphs and charts. The files were created in Microsoft Excel and then exported as CSV files.
The webapp is served using GitHub pages, a service from GitHub that allows for the creation of
websites using the files inside the repository. All of the files that make up the project are
included in a GitHub repository. The webapp should be viewed in a desktop or laptop; it is not
designed for mobile use.
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Narrative
Project Description
Given the current state of affairs in the world, there is a multitude of issues we, as a
whole, are subject to handling. It is my intent to utilize my Capstone project as a way to do my
part in helping the world solve these obstacles. I believe that one of the biggest issues that
negatively affects change is the lack of knowledge regarding these problems. This has had a big
impact on the topic that I chose for this project. I decided to focus my Capstone project on Peru’s
fishmeal industry and its societal and environmental impact on Peru and the world. For a
previous course on demography that focused on climate change, the topic I chose for my final
project was to talk about Peru’s fishmeal industry. On that project, I originally decided to talk
about the effects of climate change on the industry. I centered my project on different aspects of
the industry and how it would be impacted by the effects of climate change. However, after
finishing my project, I decided to further my research into the industry and discovered many
negative aspects of the production. My project aimed at analyzing Peru’s fishmeal industry and
discussing the many other social and financial sectors that it influences. Most importantly, my
aim is to present the information in a way that the general population can understand.
Accessibility is crucial in the matter of spreading awareness to those that want to fight
climate change and for those that cannot fight for themselves. While we live in the information
age, availability does not mean accessibility. Many studies are hidden behind paywalls, a method
of restricting access to information, unless the user has a paid subscription or is affiliated with an
organization that has access to said information. Because of this, the general public is not able to
do research on certain topics that may be of interest to them. Assuming that they were able to get
access to academic research on the topic of their choosing, there is another obstacle that they
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must face. Academic writing is not usually designed for everyone to understand. While academic
writing and research is necessary and important as specific topics are complex and must be
discussed in expert terminology, it is also important to provide information in a capacity in
which the general public can comprehend. Visual aids are also an important part of the story in
this project, therefore why I decided to include them. Visualizations are of great help for users to
understand the story that is being told. While it is mandatory for me to include visualizations in
this project, being a Data Analysis and Visualization Capstone project, they assist the viewer in
understanding the topic that is being discussed. Additionally, I believe they are better ways to
engage the viewer and keep them interested in the story. As someone who personally has a hard
time maintaining focus on writing, visuals allow me to better understand what is being talked
about.
The first parts of my project are designed to introduce the reader to fishmeal. Most people
will not know what fishmeal is or what it is used for. Since it is used for feeding animals and not
humans, its existence is widely unknown by most. I then moved on to geographic displays of
Peru and Chimbote. It is important the viewers know where Peru is in relation to the world and
to the ocean since this project involves fishing. I also provided background information on
Chimbote, as it will be at the center of my project. It is a fishing city outside of its capital Lima.
Its waters have great quantities of anchovies, the main ingredient in fishmeal, which is why most

of the fishmeal is produced there. While a small city, in terms of fish catch Chimbote is the
largest fishing port in the world. Displaying the maps of Chimbote and Peru will also convey the
idea to the viewer that the impact of the fishmeal industry is not only local, but also global. To
add to the conceptualization that this issue is on a global scale, I added a map that displays the
top trading partners of Peru in terms of fishmeal exported. The user will also be able to select a
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country and see how much fishmeal they imported from Peru. I then proceed to visualize the
strength of Peru in the fishmeal industry. I believe it is crucial for the viewer to understand the
magnitude of the force of Peru in this industry. The viewer can then recognize why the focus of
this country is important to the understanding of the fishmeal industry. I also included a
visualization of how much fishmeal Peru has exported due to the data that has been available
since 1965, to exemplify the strength of Peru’s fishmeal industry.
The second part of my project will talk about the impact of the fishmeal industry on the
many other societal and financial sectors in Peru. These sectors are divided into two categories.
One of the categories involves the impact on the environment. I will discuss the fishmeal
industry’s misuse of water resources. Anchovies, the main ingredient of fishmeal, require vast
amounts of water for transportation to its factories. At a time when many countries are facing
water shortages, this process is unquestionably wasteful. The second environmental impact of the
fishmeal industry is its impact on wildlife. More than a million tons of anchovies are needed in
order to process and export large quantities of fishmeal. This leads to the overfishing of the
minute fish, impacting the anchovy population in the ocean. This also greatly influences other
wildlife, disrupting the ecological food chain system. A direct correlation has been discovered
between the anchovy population and the South American sea lion population. The South
American sea lion, which resides in the coasts of Peru and Chile, depends heavily on anchovies

for nutrition. Guano birds also depend on the anchovy population for nutrition. Guano birds, as
their name states, produce guano, a natural fertilizer. These birds include pelicans, cormorants,
and gannets, or boobies as they are also commonly known.
The other sector that is affected by the fishmeal industry is the employment sector. For
the small city of Chimbote, fishing is a way of life. They do not have other means of making a
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living since the fishmeal industry dominates Chimbote. In a survey from 2007, about 97% of
respondents felt like they did not have any other opportunities for employment apart from
fishing. Fishing for anchovies is not a stable stream of income. In the past, the industry has been
heavily impacted by natural disasters. El Niño, a naturally occurring disaster, has had a huge
effect on the industry; reducing the quantities exported to fractions of what they usually export,
affecting the employment of those in the fishmeal sector and in Chimbote. Finally, the last topic
that I wanted to talk about for my project was malnutrition. It might not be clear to most how the
fishmeal industry impacts malnutrition in Peru. Anchovies are high on protein, making it one of
the many reasons they are popular for farm feed. The small fish, which is eaten around the world
by many, could be used to aid the reduction of malnutrition in Peru. Peru currently has quotas in
the number of anchovies that can be caught for the direct consumption of humans, reserving a
large number of anchovies for the production of fishmeal and not its residents.
The link for the digital project is: https://aevizurraga.github.io/CapstoneProject/

Focus Area
The manner in which the courses have been designed in my program, Data Analysis and
Visualization, has been of great help in regard to me completing this project. It allowed me to
have many different methods at my disposal to complete the different parts of this project.
Before I started working on my project, I was aware that displaying the geographical locations of
the places that I would focus on for this project, Peru and Chimbote, were crucial to the telling of
this story. It is necessary to assume the viewer will not be aware of where Peru is located or will
know their proximity to the ocean. Thankfully, a few of the courses were offered by my
department allowed me to create maps many different ways. I was able to learn how to use
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QGIS, a geographical information system program that allows you to work with maps. This
program was very helpful because it is simple and quick to make maps. I created drafts for my
maps using this program. However, there are some limitations to using QGIS. Importing a QGIS
map to a webapp is very difficult and time consuming. Also, maps created in QGIS are not
interactive. Interactivity is key in visualizations because they allow the user to have access to
more information thorough a click of the mouse without crowding the visualization with
information, making it difficult for the user to focus on the main topic of the visualization.
I was also able to work with Tableau for one of my courses. Tableau allows the user to
create beautiful data visualizations. I enjoyed using Tableau because it is not difficult to use.
However, Tableau does not work too well with maps. Also, one significant reason why I did not
use the program for other aspects of my project is the issue with embedding the visualizations
using HTML. There were issues with how the visualizations were rendered in the page, making
it difficult for the viewer to understand the message. Also, on the bottom of embedded
visualizations there is a section that displays the Tableau logo, along with buttons to share,
download, and view the visualization in full screen, affecting the aesthetic of the project. A white
bar under every visualization would go against the dark color scheme of the project.
The program that I relied on heavily for this project was d3, a JavaScript library that
allows the user to create many different types of visualizations. I learned the basic of d3 in my

Interactive Data Visualization course. Almost the entirety of my project is based on skills that I
learned in this course. The main set of skills that I learned in this course was the ability to create
web apps using HTML, JavaScript, and CSS. Since this project is created using those libraries,
learning and advancing those skills were crucial to completing this project. The main issue with
working with d3 is its steep learning curve. While more complicated to use, compared to

5

Tableau, using d3 allows me to have more control over my visualizations. A visualization that
could be create in a few minutes using Tableau, takes much longer using d3. Lines of code are
needed for very specific parts of charts, such as the x-axis, y-axis, labels, position of lines, etc.
However, the work I had previously done for the course were very helpful in creating the new
visualizations.

Evaluation
While this project is similar to the first concept that I came up with when I decided I
wanted to choose this topic for my capstone project, there are many things that were added or
removed for the final design. The main decision that I stuck with for my project was the color
scheme. I have always been an enthusiast or dark color schemes. They are less strenuous on the
eyes and can give the webpage a more modern look. Before starting my project, I thought about
changing the color scheme to an aquatic color scheme since this project talks about the ocean and
water use. However, I decided to stick with a scheme that better fit the gloomy topic of this
story. The main idea that I talk about in my project is negative impact of the fishmeal industry on
Peru and its population. The topics that I talked about were malnutrition, unemployment, natural
disasters, and the possibility of the vanishing of certain animal species. This is why I chose the
dark grey background for the entirety of the project; to convey to the reader that this is a serious
and important story to tell.
Another important decision prior to starting my project was regarding the topics that were
discussed. I had to make the decision of whether to focus my project on either the societal impact
or the environmental impact of the fishmeal industry. In doing so, I would have been able to dig
deeper into these issues and provide more information for the viewer. However, I decided that it
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would be best for my story to discuss the wide range of issues that are caused by the fishmeal
industry. In doing so, the viewer will be able to understand the magnitude of the negative impact
that is brought on from the fishmeal industry. Also, I would be able to connect to a deeper level
with the viewer. There are certain people that will care more about the environmental impact
such as the waste of valuable resources and the effect on innocent animal. They will be more
drawn to the sections of my topic that discuss these specific issues. While there are other people
that will be more interested in the societal impact. They will be more attracted to the sections that
talk about the impact on unemployment and malnutrition. I also included a section in my webapp
where the viewer will be able to jump to a section that they are more interested on. They will be
able to choose between the water waste, employment, wildlife, or malnutrition section. In this
section the viewer will be able to get a sense of control over the story, something that is missing
from the other parts of the story.

The control the viewer has throughout the story is another aspect of my project that I
discussed with my advisor. In the first draft of my project, there was a navigation bar located on
the top of the page. In this navigation bar, the viewer will be able to navigate between the many
sections of my project. The buttons included the start of the web app, details on the fishmeal
industry, and the harms brought on from the fishmeal industry. However, I decided to remove the

navigation bar to have more control over the story that is being told. As mentioned above, the
viewer does get a sense of control when they are able to “choose their path” to the section they
are most interested on. The reason why I wanted to take control of the story for the first part is to
make sure the viewer first knows the necessary information needed to understand the next parts
of the project. They first need to know what fishmeal is, where it comes from, and why I decided
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to focus on Peru. The other aspect of the design that limits the control the viewer has over the
story is the scrolling features that were altered using CSS. The viewer will only be able to see
one section at a time. As soon as the viewer scroll up or down a bit, the next or previous section
will be displayed on their screen. In doing so, the viewer will be able to only focus and read that
specific section that is being shown. Another reason why I decided to use this scrolling method
is, so the viewer understands that there are different sections to this story. By having the scrolling
be continuous, it will be difficult for the viewer to understand what section they are in and what
each visualization and accompanying piece of writing is talking about. The data and necessary
information are being displayed in an organized and ordered manner, making it easier for the
viewer to understand the main idea of each section.

There were many challenges that I came across while completing this project. While
learning how to code in certain languages, such as JavaScript or R, I learned very early that it can
be a very frustrating process. The slightest spelling mistake can cause the entire line of code to
not be displayed. It could take hours to figure out why the code was not working. For example, I
was aiming at displaying a variable in one of my datasets that was called “fishmealExports”.
After hours of trying to get my visualization to properly be displayed in my webapp, I finally
figured out the issue. I was calling the variable on my JavaScript file as “FishmealExports”,

capitalizing the f. This type of mistake is tough to discover since a single JavaScript file can have
about 300 to 500 lines of code. Another challenge that I came across while completing this
project is the many JavaScript files that I decided to work with. I decided to have one JavaScript
file for each visualization that I would create. The downside of using this method is managing
the many files that are created. I had to come up with very specific names for each file to avoid
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confusion. However, the main reason why I did this was organization. This allowed me to know
what file I would have to go to if a line of code had to be fixed or adjusted, rather than scrolling
through one large file that contained all my lines of code. Since I knew the creation of this
project would involve making many design changes, it was best for me to keep separate files for
each visualization.
In the creation of the visualizations included in this project, I encountered many technical
difficulties when it came to writing the many lines of code. In d3, JavaScript, and any other type
of language, there are many different ways to accomplish the same task. While in some cases this
might be a positive rather than a setback, it became an issue when looking online for assistance
in the creation of these visualizations. Some tutorials will use a certain way of completing the
task, while other tutorials will use another way. Figuring out which method better suited my
skills and my goal for the visualization proved to be a difficult task. Also, an issue that emerged
when working specifically with d3 were the many different versions of the program available.
The latest version of the library is version 6. However, many of the tutorials available online
different versions. Certain functions available in previous versions are not available in newer
versions of the program, causing many errors when writing the codes for the visualizations.
Another JavaScript library that I used to complete this project is Leaflet. Leaflet is a
library that is designed to build maps using JavaScript. While some most of the maps that were

created for this project were created using d3, Leaflet offers a much simpler process to creating
interactive maps. The reason why Leaflet was not used from the beginning is because I did not
have experience using Leaflet in JavaScript. I had previously worked with the Leaflet library in
R, which is very different compared to using it in JavaScript. For this semester I decided to take
a JavaScript offered by the school to strengthen my skills using the library. While I did learn new
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skills along the way that were used in this project, it was difficult to implement some of these
new skills. The issues appeared when I attempted to improve my visualization that displayed the
top export partners of Peru. Lines had to be created that will start in the middle of Peru and
would extend to the other countries that imported fishmeal from Peru. The main issue that I dealt
with was time. I had already planned out my visualizations for my project, so I would have to
completely redesign this section to incorporate these new set of skills. My aim for this project is
to present data in ways that are easy to understand but are also intriguing and exciting to look at.

Data gathering is a tedious process in certain occasions. In today’s world, data is very
expensive and certain types of data are not publicly available or may be very hard to obtain. For
all projects that I have completed for my courses at the Graduate Center, I had only worked with
American websites or government agencies from the United States. However, because this
project focuses on Peru, I had to search for data in websites that I had never visited before. While
the Peruvian government does have a census website, not only navigating the website is almost
impossible, even finding the correct link for the website became a difficult task. The links
available in the government website for the Instituto Nacional de Estadistica e Informatica,
translated to the National Institute of Statistics and Information, INEI, would not take me to the
website to search for data, but it would take me to another government website with information

on that specific agency. When I finally figured out how to access the website that contains the
data available for download, I encountered other issues.
The government website where the data is located lacks detailed instructions on how to
search for certain types of data or if it is even available to the public. If the data was available,
there were no details the type of data the file included prior to downloading the entire file.
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Meaning I would have to download different types of files to see if it contained the data I was
looking for. Another obstacle that I faced was the fact that certain types of data were only
available on the website of certain government agencies. The Peruvian agency that focuses on
fishing and issues pertaining to the ocean, the Instituto del Mar de Peru, has an old website that is
hard to navigate. It does not seem like the website has been recently updated. Clicking on certain
sections of the website will produce an error message while others will redirect you to the
government website that provides information on the agency. This brings us back to the issue of
accessibility that I spoke about in the beginning of this whitepaper. While data may be available,
certain types of data are hidden, intentionally or unintentionally, behind government websites
that are difficult to navigate.
The cleaning and manipulation of the data was also a complicated process that I had to
work with in the creation of this project. As mentioned in the paragraph above, the data that was
gathered from the websites of the Peruvian government were not only difficult to find, but also
difficult to work with. For most of the data available, raw data was not available to download.
Instead, aggregated tables were only available filled with other information that needed to be
removed. To fix this issue, I had to extract the necessary data from the spreadsheets and moved
them to another csv file for them to be used in JavaScript. There was also an issue when it came
to downloading spatial files for Peru and the different cities inside the country. For my second

map, I displayed a map of Peru that is divided by cities. This way, I could display to the viewer
where Chimbote was located inside of Peru. The data was not easily available, as it is for spatial
files for the United States.
The files that I was able to download were shapefiles of Peru. I then had to work in QGIS
to format the files into GeoJSON files. These types of files are much easier to work with in

11

JavaScript, d3, and Leaflet. After I was able to gather the necessary GeoJSON files needed to
create my maps, I ran into another issue that involved the data. Merging the csv files with the
GeoJSON files proved to be more difficult than expected. I proceeded to use online tools that
assisted with the merging of csv and GeoJSON files. However, the files were not merging
properly. Some countries had missing values for the variable that was merged into the GeoJSON
file. I thought that it might have been an issue with the files I was working with but after trying a
second time, the same error occurred. However, this time another set of countries had missing
values for that variable. I assumed that there might have been an issue with the online tool, so I
decided to attempt another way of merging the files. I planned on manually creating the new
variable into the existing GeoJSON file and inputting each value for each country. This process
proved to be more tedious that expected but it worked. I know had my new GeoJSON file
merged with the data that I planned on displaying.
At the beginning of the semester, I made sure to clearly state my goals and intentions for
this project. I believe that some of those goals were met, while some were unfortunately not. My
main goal of the project is to have an accessible source of information that environmentalists,
conservationists, and people that want to fight against climate change can use to find out more
about this industry that is causing so much harm to our planet and to the people living in it. The
lack of access the general public has to important and credible sources of information is a

massive issue that needs to be dealt with. Without the lack of access to credible sources, they
might turn to non-credible sources that may be publishing false or deceiving information. This
project will be hosted through GitHub, and it will be made available for everyone and anyone
that wants to know more about Peru’s fishmeal industry. The other aspect of accessibility to
resources that I mentioned in previous sections is the type of language that is used to
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communicate pieces of information. I attempted to use very simple language to explain important
details about the different sections of my project. Because this project is meant for the general
public, I made sure to language that is able to be understood by everyone.
The visualizations I used in this project are also simple and easy to understand by most.
While design and creativity are crucial in the world of data visualizations, they must also be easy
to interpret by most people. Sometimes, in the attempt to be creative, we design visualizations
that are too complex. We must put ourselves in the shoes of the viewer and see the visualizations
through their eyes. However, this is something that can sometimes be very complicated. One
must try to find the perfect balance between creativity and simplicity. Creativity is needed to
engage the viewer while simplicity is needed by the viewer to understand the main idea of the
visualization. I attempted to include simple, yet creative visualizations that will retain the interest
of the viewer without negatively affecting the message of the visualization. The colors that were
used in this project were also chosen for very specific reasons. I wanted to keep the color scheme
for the project very simple. A dark background to convey the message that this is not a happy
and joyous topic that is being talked about while using a secondary color to attract the viewer to
the visualizations.
I chose a bright orange color to use for most of my visualizations. While attempting to
use other colors, this shade of orange proved to be more striking that the rest of the colors I tried

out. Avoiding using other colors might also be a benefit for viewers that are color blind. The use
of colors in visualization are a great way of not only making them more noticeable but also
another way for displaying data, assisting the viewer in understanding the main idea of the
visualization. However, while thinking about accessibility and thinking about the use of color to
assist the viewer, I thought about instances where colors might be an obstacle for the viewer.

13

Color vision deficiency, or color blindness as its commonly known, is the inability to distinguish
certain colors from each other or distinguishing different shades of a certain color. It is estimated
that about 8% of men and .5% of women have issues with certain colors. Even though I knew
what color blindness was, I never thought of adjusting my colors for my visualizations. I believe
this is an issue that I should have thought about during the process of choosing the color palettes
for my project. For the population of men, 8% is a significant number. Almost 1 in 10 men that
interact with visualizations might have issues recognizing the main idea since colors are
commonly used to display data.
Another goal, or aim, that I set for myself in the creation of this project is to challenge
myself in not just the creation of the visualizations, but also in the technical aspect of creating the
webapp. Prior to my Interactive Data Visualization course in the 2020 fall semester, I had no
experience with creating a webapp. There are more complicated lines of code that can be used to
create more visually attractive applications with more complex features. For the fourth map that
is included in the project, I used more complex functions to enhance the experience of the
viewer. For example, when the viewer clicks on Peru, the lines will start to appear, beginning in
Peru and headed to the countries that import fishmeal from Peru. This was a challenge for me, it
involved creating callback functions in JavaScript, something I had no experience with before
this course. This proved to be more complicated than expected. I encountered many errors while

attempting to execute the lines of code since the order of certain functions were crucial to the
accurate execution of the code. I also was able to insert a very useful feature for the fourth map
in the project.
While the color of each country displays whether the country imports a small or large
amount of fishmeal from Peru, displaying the exact amount proved to be more difficult than
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expected. Displaying the value inside each country might have been helpful but it would have
messed with the aesthetic of the webapp. Too much information inside the map might make the
map look messy and clutter the visualization. The large variation in terms of country size might
have also caused issues in the display of the exact value. Extra lines of code might have been
needed to adjust the size of the font I relation to the size of the country. The map also has a zoom
in function that zooms into the country when the country is clicked. This feature might have also
affected the possibility of displaying the value inside the country. To fix this issue, I added the
feature that displays the amount of fishmeal imported by each country when the viewer hovers
their mouse over each country. While this was a complex feature to insert into my project, I was
content that I was able to accomplish it.

Further Research
Even though the project achieved its purpose, there are many ways that it could
expanded. With the decision I made prior to beginning the project of making sure to cover the
effects of the fishmeal industry on different sectors in Peru, I created one limitation that I could
not overcome. Since many topics are covered, I was forced to limit the amount of information
that was included in each section. There was a vast amount of information that could have been
covered for each section. However, adding too much information to each section might have
messed with the aesthetics of the project and the viewer might lose focus on the main idea of the
section. The addition of more information to each section would work if the project focused on
only one specific section. Separate projects could be formed for each section, allowing for the
extra information to be included. This would also allow me to perform much deeper research on
each sector and possibly discover other sectors that could be impacted by the fishmeal industry.
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Another form in which this project could be expanded is the focus on the use of
anchovies for the direct consumption of humans. A surprising fact that I discovered while
performing research on this subject is the reservation of certain amounts of fishmeal for the
indirect consumption of humans. Especially since this quota is done to reserve the vast majority
of anchovies caught for the production of fishmeal. This policy largely limits the anchovies that
are available for the consumption of humans. It would make for an interesting research project to
further analyze the impact of the policy on artisanal fishermen. They largely fish for anchovies
and sell them to local markets or distributors that sell them to markets in other parts of Peru. The
opinion on the people that live in Chimbote is also crucial to the understanding of the impact of
the fishmeal industry.
Before starting the project, I had hopes of visiting Chimbote to get a closer look at the
implication of the fishmeal industry. The covid-19 pandemic made it impossible to travel to Peru
during this year. The Peruvian borders were closed during this year from people traveling from
the United States. Non-essential workers were also not allowed to return to work and fishmeal
producing factories were shut down for periods of time. Traveling to Chimbote would have also
been impossible since transportation businesses temporarily were shut down because of the
pandemic. While as of now the Peruvian border is open to people traveling from the United
States, there are still restrictions placed on the population and businesses. In Ancash, where

Chimbote is located, people are not allowed to be outside of their homes after 11:00pm.
Hopefully next year I will be able to travel to Chimbote and expand my research with the
addition of interviews and opinions of the people living in Chimbote.

Selected Biography
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This project makes use of a journal article that was written about the fishing industry in
Chimbote. The article, El cluster pesquero de Chimbote: acción conjunta limitada y la tragedia
de los recursos colectivos, roughly translated to Chimbote’s fishing cluster: Limited Joint Action
and the Tragedy of Collective Resources, was very useful when researching the fishmeal
industry. The article first starts to talk about Chimbote and its transformation from a tourist
attraction to the center of the production of fishmeal. It also provides information on the strength
of the fishmeal industry such as the number of factories in Chimbote. The process of the
production of fishmeal is also talked about in detail. This article is where I came across the
information on the waste of resources during the process of fishmeal production. One issue that I
had with the article is that it only mentions alternatives to the process that will benefit the
fishmeal industry. While the author mentions alternative policies that could be implemented to
weaken the strength of the negative impact to the environment but with end goal being the
economic improvement of the fishmeal industry.
With my major being Data Analysis and Visualization, my project needed to make use of
data to create the visualizations. As mentioned above, the process of acquiring data files from the
Peruvian websites was a hassle. However, they were of great use for the gathering of data. The
user experience when browsing the INEI website is complicated, but it did contain files of data
that became of use for my project. I was able to gather data on the top fishmeal trading partners
of Peru. This data was needed to be able to create the interactive map in the project. Another
source that was also crucial to the completion of this project was IndexMundi. IndexMundi is a
website that collects and displays data from different countries and different economical and
societal sectors. I used two main data files from this website. The first file included a list of top
fishmeal exporters and the estimated amount of fishmeal that was exported by each country. The
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second file used included the estimated amount that Peru had exported since the year 1964. This
is the source that I used when I completed my research paper for another course. The discovery
that Peru is the greatest producer and exporter of fishmeal is what led me to dig deeper and find
out more information about the harm that is caused by the fishmeal industry.
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